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ABSTRACT Naloxone, an injectable opiate antagonist, can immediately reverse an opi-
ate overdose and prevent overdose death. We sought to determine injection drug users’
(IDUs) attitudes about being prescribed take-home naloxone. During November 1999
to February 2000, we surveyed 82 street-recruited IDUs from the San Francisco Bay
Area of California who had experienced one or more heroin overdose events. We used
a questionnaire that included structured and open-ended questions. Most respondents
(89%) had witnessed an overdose, and 90% reported initially attempting lay remedies
in an effort to help companions survive. Only 51% reported soliciting emergency as-
sistance (calling 911) for the last witnessed overdose, with most hesitating due to fear
of police involvement. Of IDUs surveyed, 87% were strongly in favor of participating
in an overdose management training program to receive take-home naloxone and
training in resuscitation techniques. Nevertheless, respondents expressed a variety of
concerning attitudes. If provided naloxone, 35% predicted that they might feel com-
fortable using greater amounts of heroin, 62% might be less inclined to call 911 for
an overdose, 30% might leave an overdose victim after naloxone resuscitation, and
46% might not be able to dissuade the victim from using heroin again to alleviate
withdrawal symptoms induced by naloxone. Prescribing take-home naloxone to IDUs
with training in its use and in resuscitation techniques may represent a life-saving,
peer-based adjunct to accessing emergency services. Nevertheless, strategies for over-
coming potential risks associated with the use of take-home naloxone would need to
be emphasized in an overdose management training program.

INTRODUCTION

In the United States, heroin use has become far more prevalent in the past decade,
a trend largely attributed to its increasing purity and declining street prices.1 The
increase in heroin consumption has resulted in a burgeoning epidemic of heroin
overdose. The number of overdose deaths per 100,000 population in 25 United
States cities increased from 8.7 in 1988 to 13.8 in 1997.2 San Francisco has one of
the highest heroin-related hospitalization rates in the United States (598 admissions
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per 100,000 people per year),3 and fatal heroin overdoses have reached epidemic
proportions in San Francisco, California, representing the third leading cause of
years of potential life lost.4 In the San Francisco Bay Area during 1998–1999, of
1,427 street-recruited injection drug users (IDUs) surveyed, 685 (48%) reported
ever overdosing, with 33% overdosing 2 times or more.5

Fortunately, heroin overdose deaths are preventable. Several modifiable risk
factors for overdose have been identified,6–11 and prevention programs now caution
IDUs about injecting heroin when alone, while using other central nervous sys-
tem depressants (alcohol and benzodiazepenes), and after periods of abstinence,
such as following release from jail or drug treatment. Most overdoses are witnessed
by peers, and death typically occurs 1 to 3 hours after injecting heroin. Both factors
provide a window of opportunity for medical intervention.6,7,12–14 Companions delay
or resist contacting emergency services (calling 911) because they fear that notifying
the authorities of their drug use may lead to interrogation or arrest.10,14–16 Thus, the
majority of overdoses are handled by laypersons.10,14,15 Few IDUs have been ade-
quately trained in cardiopulmonary resuscitation (CPR), and therefore their at-
tempts at resuscitation are often unsuccessful.13–15

Heroin overdose fatalities may be effectively prevented through the timely in-
jection of naloxone.12,17 In the United States, naloxone is classified as a legal, un-
scheduled opiate antagonist and is routinely used by paramedics and medical per-
sonnel to quickly and safely reverse heroin overdose.17,18 When administered as a
single intra-muscular or intravenous dose, recovery from heroin overdose is virtu-
ally universal, and serious adverse side effects are rare.13,19 Because naloxone has a
relatively short half-life of 30–80 minutes, it rarely may need to be readministered.
Naloxone precipitates acute unpleasant withdrawal symptoms in opiate-dependent
persons and has no effect on non-opiate-using persons.17 Naloxone lacks psycho-
pharmacological effects and, as such, lacks abuse potential.

Unlike the “Epi-Pen” (injectable epinephrine) commonly dispensed to layper-
sons who may have a life-threatening allergic reaction to bee-stings, naloxone is
not customarily prescribed to laypersons in the United States. In several European
countries, however, take-home naloxone is available to IDUs. In Berlin, Germany,
and Torino, Italy, IDUs were provided naloxone; and in both settings, naloxone
was used to resuscitate peers successfully.20,21 In Chicago, in February 2001, a com-
munity-based harm reduction program began making naloxone available to IDUs.22

In January 2001, under a program sanctioned by the state government, physicians
in a rural county in northern New Mexico with high rates of heroin overdose began
to prescribe take-home naloxone to their heroin-injecting patients (K. Huffman,
e-mail communication, 2000). Similar government-sanctioned programs have yet
to be initiated in larger urban centers in the United States.

Because of the epidemic number of heroin overdoses in San Francisco, the De-
partment of Public Health has considered prescribing naloxone to IDUs as part of
an overdose management program that would include training in overdose preven-
tion, CPR, and the use of naloxone. Several concerns about such a program have
been raised, including the danger that IDUs who have naloxone might feel comfort-
able using larger amounts of heroin and might be less likely to contact emergency
services during an overdose than if they did not have naloxone. Furthermore, after
administering naloxone to an overdose victim, a peer might abandon the victim or
be unable to dissuade the victim from using more heroin to medicate acute with-
drawal precipitated by naloxone, increasing the risk of death when naloxone wears
off.
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Authors in Australia and England have reported on the feasibility and accept-
ability of distributing naloxone to IDUs to prevent fatal heroin overdose and have
considered many of the above concerns.23,24 Both groups concluded that naloxone
distribution in conjunction with resuscitation training has the potential to save
lives, and have advocated for trials of naloxone distribution among IDUs.23,24 Nev-
ertheless, to our knowledge, no similar feasibility studies have been conducted in
the United States, and local IDU input regarding the benefits and drawbacks to
naloxone distribution is critical in designing safe and effective pilot programs in the
United States.

We conducted a survey of 82 street-recruited IDUs to determine the following:

1. IDUs’ prior experiences and attitudes regarding overdose and the use of
naloxone to reverse overdose.

2. Whether IDUs would be interested in participating in an overdose manage-
ment program wherein which they would be provided naloxone with in-
struction in its use and in resuscitation techniques.

3. Whether, if provided naloxone, IDUs anticipate that they might engage in
behaviors that paradoxically increase risk, such as using greater amounts of
heroin.

We report our findings and propose practical suggestions for addressing these puta-
tive concerns in the context of an overdose management training program for IDUs.

METHODS

Study Participants
Participants in the Urban Health Study (UHS) of the University of California, San
Francisco, were recruited for the present study. Since 1986, UHS has conducted
semi-annual surveys of IDUs in inner-city neighborhoods in the San Francisco Bay
Area to carry out human immunodeficiency virus (HIV) and hepatitis surveillance,
risk reduction counseling, and research.25,26 Participants are recruited from street
settings by outreach workers and word of mouth using targeted sampling meth-
ods.27,28 Eligibility is determined by physical evidence of recent injection drug use
(“tracks” or multiple venipuncture sites) or participation in previous cross sections
of data collection. Trained interviewers conduct in-depth structured interviews to
gather information about demographics, medical history, and sexual and injection
risk behavior, including overdose.

From November through December 1999 and in February 2000, there were
552 IDUs who participated in the Urban Health Study. A convenience sample of
96 IDUs who reported at least one heroin overdose was invited to return for a 45-
minute supplementary interview. The sample was limited by time and financial
resources. Participants who returned received a stipend ($20). Here, we report on
the data collected in this supplementary interview. The study was approved by the
University of California, San Francisco, Committee on Human Research, and each
participant gave informed consent.

Data Collection and Analysis
For the present study, interviewers used a questionnaire that included structured
and open-ended questions about participants’ last experience with overdose and
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naloxone, as well as their attitudes about providing IDUs take-home naloxone with
training in its use and in resuscitation techniques. Participants were furnished with
a standard definition for heroin overdose that consisted of “stopping breathing”
and “turning blue” as opposed to a “heavy nod.” Naloxone was described as the
“drug paramedics give a person for a heroin overdose when they’re turning blue or
when their breathing stops.” Participants were told that naloxone “works by re-
versing the effects of any heroin the person has taken and usually causes the person
to experience withdrawal or become ‘dope-sick.’ ” Participants were also informed
that, “Naloxone lasts about 30–60 minutes, at which point most people will be
fine, but some people may slip back into an overdose and may need further care.”
Interviewers briefly described a hypothetical naloxone distribution and training
program: “Imagine that you are given take-home naloxone in a pre-loaded syringe
to use in case you or a friend overdosed on heroin. You are trained in how to use
naloxone and perform CPR.”

The interviews were recorded by audiotape and subsequently transcribed.
Open-ended responses were entered verbatim in a standard database. The research
team reviewed all open-ended responses, identified emergent themes, and subse-
quently grouped response themes into categories. The number of responses fitting
each response theme category was tallied, and response theme frequencies were
calculated. For structured, close-ended items, frequencies and medians with inter-
quartile ranges (IQRs) were calculated.

RESULTS

Characteristics of Study Participants
Of the 96 invited to participate, 82 (85%) respondents returned and were inter-
viewed. Of these, 36% were female;, 57% African American, 31% white, 8%
Latino, and 4% other race/ethnicities (Table 1). The median age was 46 years
(IQR = 40–52 years), and the median duration of injection career was 27 years

TABLE 1. Characteristics of study participants (N = 82)

Characteristics Percentage

Female 36

Race/ethnicity
African American 57
White 31
Latino 8
Other 4

Age (median years, IQR) 46 (40–52)

Currently homeless 56

Duration injecting (median years, IQR) 27 (15–33)

Number of lifetime personal overdoses (median, IQR) 3 (1–5)

Time since last overdose, years (median, IQR) 3 (1–12)

Ever received naloxone for an overdose 62

Times received naloxone (median, IQR) 1 (1–3)

IQR, interquartile range.
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(IQR = 15–33 years). All respondents had personally experienced at least one her-
oin overdose; the median number of recurrent overdoses was three, and 62% re-
ported having been treated with naloxone for an overdose.

Responses to Overdose
Most respondents (89%) had witnessed an overdose in the past, and 76% had ever
solicited emergency services (called 911) for a witnessed overdose (Table 2). During
the last witnessed overdose, the majority (90%) reported initially attempting lay
remedies to resuscitate an overdose victim, including immersing the victim in cold
water or putting ice on their genitals, slapping them, injecting cocaine, injecting
milk or pouring milk in the victim’s mouth, and injecting salt water. A sizable
percentage (55%) reported attempting CPR or rescue breathing. Only one respon-
dent mentioned that they had injected the overdose victim with naloxone.

About half (52%) of the respondents reported calling emergency services (911)
for the last witnessed overdose (Table 2). The median amount of time before calling
911 was 10 minutes (IQR = 3.5–32 minutes). Participants identified several barriers
to calling 911 for emergency assistance. Of respondents who did not call 911 for
the last witnessed overdose (n = 37), most (74%) cited fear of police involvement
or legal repercussions: “Dope fiends have warrants or are on probation,” “I called
911 to save a friend; ended up in jail.” Of those who did call 911 the last time (n =
45), 42% mentioned that police accompanied the paramedics. No arrests occurred,
yet several participants noted that police interrogated those present about drugs,
searched them, checked for parole violations and warrants, or treated them disre-
spectfully. Nevertheless, 74% of all respondents reported that, if they overdosed,
they would want 911 called right away: “I want to live”; “I’m not ready to die.”

Experiences with Naloxone
The majority of respondents (62%) reported having received naloxone in the past
for an overdose (Table 1). Of these, 82% described the experience as extremely
unpleasant, even “intolerable.” Despite past negative experiences, 79% responded

TABLE 2. Participant (N = 82) experiences and attitudes regarding overdose,
accessing emergency services, and receiving naloxone

Description Percentage

Ever witnessed someone else overdose 89

Ever called 911 for an overdose you witnessed 76

The last time someone else overdosed:*
Attempted lay remedies 90
Attempted cardiopulmonary resuscitation or rescue breathing 55
Called 911 52
Left victim 18
Victim given naloxone by layperson 1

Likely to call 911 right away if witnessed an overdose 55

Would want 911 called right away if they overdosed 74

Would want naloxone administered if they overdosed 79

*Responses are not mutually exclusive, and participants often gave more than one response.
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that they would want naloxone administered in the future if they overdosed again,
many citing a desire to survive (Table 2).

Attitudes About Participating in an Overdose
Management Training Program
The majority of respondents (87%) would participate in a program that would
provide take-home naloxone and training in its use and in resuscitation techniques.
(Table 3). Some of the reasons for participation included: “Don’t want to witness
another OD without training”; “Most junkies want to stay alive.” On the other
hand, 13% would not participate, expressing reservations: “I’m too nervous [to do
CPR and give naloxone]”; “My friends could be loaded; don’t want them shooting
me with naloxone.”

Of those interested in receiving naloxone and participating in a training pro-
gram, the majority (84%) predicted they would carry naloxone with them and
show peers how to use it (Table 3): “I’d carry it with me 24/7; you never know
when [an overdose] will happen”; “Before I fix, I’d let [friends] know where I keep
it.” Some participants (16%) would not carry naloxone on their person: “What
law says I can walk around with naloxone?” “Could you label it or something?”

Attitudes About Providing Take-Home Naloxone to
Injecting Drug Users
There were differing attitudes about the potential consequences of providing take-
home naloxone to IDUs (Table 3). A minority (35%) believed that, if they had
naloxone, they might feel comfortable using larger amounts of heroin. Comments
were as follows: “[Naloxone acts as] a safety net,” “the anti-dope,” “ensures I
won’t die.” On the other hand, the majority of respondents felt that they would
not inject more heroin despite having naloxone: “I’d just do my normal dose; don’t
want to be dope-sick from naloxone”; “You’re not trying to kill yourself; you know
your limits.” Regarding the possibility that IDUs would be less likely to call 911
for an overdose if they had naloxone, 62% responded that they might be less likely
to call: “Eliminates the need for 911, ER, cops, doctors, and bills.”

There was concern that IDUs given take-home naloxone might use it to resusci-
tate a peer, then leave the victim or allow the victim to use more heroin to medicate

TABLE 3. Attitudes about the consequences of an overdose management program
for training in the use of naloxone, cardiopulmonary resuscitation, and rescue
breathing (N = 82)

Responses Percentage

Would participate in an overdose management training program 87
Would carry naloxone if trained in its use 84
Would show peers how to use naloxone 84
Would want peers to administer naloxone to them if they overdosed 91
Would feel more comfortable using larger amounts of heroin if had naloxone 35
on hand

Would be less likely to call 911 for an overdose if had naloxone 62
Would stay with someone after resuscitating them with naloxone 70
Would allow someone to use more heroin to medicate withdrawal symptoms 46
after giving them naloxone for an overdose
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the acute withdrawal precipitated by naloxone. Most (70%) responded that they
would stay with the victim of the overdose after administering naloxone: “Leaving
them is like murder”; “I’m responsible if they died.” Some predicted that they
would leave the victim primarily because they feared arrest.

DISCUSSION

Overdose is a recurrent event in the lives of these study participants. Similar to
other studies,12–15,23 the vast majority of participants had witnessed someone else over-
dose. While this provided an opportunity for medical intervention, only about half
of respondents called 911 for the last witnessed overdose, largely due to concerns
about police involvement. As other studies have shown,12–15 we found the most
common response to an overdose was to attempt lay remedies that had little or no
physiological basis, yet indicated respondents’ altruistic desire to help save a peer.

Similar to a study by Strang et al.15 in England, we learned that the vast major-
ity of IDUs based in San Francisco who we interviewed were eager to participate
in a peer-based overdose management program that would provide “take-home”
naloxone and training in its use and in CPR. Our data indicates that there are
attempts to help among heroin injectors; almost all reported attempting lay reme-
dies to save an overdose victim, but about half stopped short of calling 911 due to
fear of legal repercussions. Regarding the possibility of personal overdose, the ma-
jority would want 911 called for them, revealing a strong will to live, which is not
always appreciated in this population. Other studies have indicated that overdose
is rarely a suicide attempt, but instead, an accident, largely due to fluctuating toler-
ance in the user and inconsistent purity of heroin.29–31 A peer-based overdose man-
agement program would potentially allow participants to care for themselves and
others, in addition to calling 911, in the event of an overdose. The literature is
replete with examples of successful peer intervention programs among drug
users.32–34

Similar to previous research, IDUs are often very hesitant to call 911 for fear
of notifying the authorities about their drug use, especially if they have outstanding
warrants or are on parole.10,14–16 Despite our finding that no arrests occurred, police
accompanied paramedics about half of the time, and IDUs perceived police as
threatening. Recognizing this potentially life-threatening deterrent to emergency as-
sistance, communities might request that law enforcement personnel not accom-
pany paramedics for overdose calls unless necessary, or consider extending legal
immunity for IDUs calling 911 for an overdose. In addition, as part of an overdose
management program, IDUs could be trained to speak to an emergency dispatcher
in such a way as to elicit an appropriate medical response and minimize the likeli-
hood of a police response.16

We learned that a minority of respondents might feel comfortable using more
heroin if they had naloxone on hand. It would therefore be imperative to stress in
the course of an overdose management program that possessing naloxone does not
guarantee survival after an overdose because peers might not be able to locate the
naloxone, or might fail to use it properly or soon enough. IDUs participating in
such a program would need to be reminded of the acute unpleasant withdrawal
symptoms produced by naloxone and would be instructed to use naloxone with
great caution and only if absolutely necessary.

Some respondents expressed concerns about the legality of possessing and using
naloxone. Some participants suggested or explained that they might abandon the
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victim after resuscitation for fear of arrest. Naloxone is approved by the Food
and Drug Administration (FDA) and used by licensed medical personnel in clinical
settings. It is not a controlled substance, and there are no legal prohibitions to
prescribing naloxone for off-label use.35 Therefore, a physician can legally prescribe
naloxone to a heroin-using patient if indicated to prevent a fatal heroin overdose.35

To further protect heroin users from arrest for carrying naloxone, it would be im-
portant to label naloxone in accordance with Food and Drug Administration regu-
lations and to notify local authorities.

Another putative concern raised about providing IDUs with naloxone was that
if IDUs had access to naloxone, they would be less likely to solicit emergency medi-
cal assistance for an overdose. Our results show that currently only about half of
respondents surveyed called 911 for an overdose, and that this would not change
appreciably if they were provided naloxone. Even when 911 is called, a short re-
sponse time of 5 minutes could result in irreversible brain injury, which must be
weighed against the benefit of immediate access to naloxone to reverse a heroin
overdose. In the course of an overdose management program, however, IDUs
should be educated that, after resuscitation, overdose victims should be observed
by medical personnel for a period of time to ensure they do not relapse or develop
subsequent complications of the overdose. Naloxone use by peers would be pre-
sented as an adjunct to calling 911, not as an alternative to seeking definitive and
professional help.

Participants suggested that peers might abandon a victim after resuscitating
them with naloxone or might not be able to prevent them from using more heroin
to self-medicate acute withdrawal. These actions could put the victim at risk for
dying from an overdose when the naloxone wears off. Studies have shown, how-
ever, that mortality from overdose after medical resuscitation with naloxone is rare,
and that premature opiate reinjection after resuscitation rarely occurs.36–38 Partici-
pants in an overdose management training program, therefore, should be educated
that the intense withdrawal symptoms precipitated by naloxone generally subside
within 20–30 minutes as the naloxone wears off. They should be trained to stay
with the victim to provide support and reassurance that withdrawal will diminish
and that using more heroin at this time could be life-threatening.

Our results should be considered in light of several limitations. We used a con-
venience sample recruited from the Urban Health Study population, not a random
sample; therefore, our results cannot be generalized to all IDUs. This sample was
older, the majority was male, and many were homeless, a sample typical of the
Urban Health Study population. Nevertheless, this is a sub-population that suffers
significant mortality and morbidity from heroin overdose,4,7,39,40 and their opinions
about possible life-saving interventions are very important. Furthermore, there may
be biases in self-reported accounts of overdose events and attitudes about an over-
dose management program due to self-selection, social desirability, recall, and in-
toxication. Previous research, however, has shown high validity in self-report
among drug users recruited outside of clinical settings.41,42

CONCLUSION

In summary, this study of 82 street-recruited IDUs in the San Francisco Bay Area
underscores the striking recurrence of overdose in the lives of IDUs and the fact
that most overdoses are witnessed by injecting companions. Our data show that
most IDUs have a strong desire to live and to assist peers to survive an overdose.
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Almost all had intervened to save a peer, but due to fear of police involvement,
most had resorted to ineffective lay remedies rather than accessing medical services.

The results from this feasibility study and other similar studies23,24 indicate that
there is a role for peer-based interventions such as naloxone distribution in prevent-
ing heroin overdose fatalities, yet there may be some associated risks. Educating
the community and emergency response personnel about deterrents to accessing
help for heroin overdose could mitigate some of these risks. In addition, another
methods to reduce the number of heroin overdose deaths may involve prescribing
take-home naloxone to heroin injectors in the context of a multi-faceted overdose
management training program in which users are well trained in the use of nalox-
one, CPR, and calling 911.
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